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ABSTRACT 



This report, the third in a series from the spring 1998 
national survey, "Teaching, Learning, and Computing, " focuses on how teachers 
have incorporated computers into their instructional practices. The study is 
comprised of completed questionnaire responses from teachers, principals, and 
school technology coordinators from 1,616 schools. Part 1 discusses 
teacher-directed student use of computers, including basic descriptive 
statistics, access to classroom computers, and computer platforms used by 
students. The extent and variety of software used and teachers' objectives 
for use are addressed in part 2, including types of software used, software 
that teachers judge as most valuable for students, patterns of software use, 
objectives for computer use, and student computer use for school work on 
their own time. Part 3 considers teacher computer expertise and professional 
use, including teacher professional use of software, and teacher 
self-reported expertise with computers. It was found that teachers who are 
the most technically knowledgeable about computers are the ones most likely 
to have students use computers in varied and complicated ways. At any level, 
the cluster of teachers strong in most aspects of computer use is small (5% 
of elementary school teachers, 4% of middle school teachers, and 13% of high 
school teachers) . Although small in numbers, these teachers constitute the 
standard for instructional computer use, and their numbers are likely to 
increase in the near future. Data are presented in 24 tables throughout the 
report. Supplementary tables and a summary of study methodology are appended. 
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EXECUTIVE SUMMARY 



Teachers’ access to personal computers at school and at home has increased to the point where, by 1998, 
93% of teachers in grades 4-12 were using computers as a part of their professional lives. A majority of 
teachers now have a computer in their classroom and nearly 80% have one at home. Most teachers find 
computers useful for preparing handouts for lessons, recording student grades, and doing other work of 
knowledge professionals. However, what is most significant about teachers’ involvement with computers 
is not their own professional use, but the role teachers play in directing students’ use of this still-maturing 
and rapidly changing technology. This report, the 3 rd in a series from the Spring, 1998 national survey, 
Teaching , Learning , and Computing: 1998, focuses on how teachers have incorporated computers into 
their instructional practices. 

While the majority of American teachers (71%) assign computer work to students at least occasionally, 
only about one third do so on a regular basis. Apart from computer teachers, business education and 
vocational teachers are more likely than teachers of other subjects to use computers regularly with 
students - i.e. it is quite typical for their students to use computers twenty times or more during the school 
year. Aside from these more likely candidates for frequent computer use, English and elementary 
teachers are also more apt to use computers on a regular basis with their students. In fact 30% of English 
teachers and 43% of elementary teachers (those who teach the traditional self-contained class) assign 
computer work frequently while only about one in six science teachers, one in eight math teachers, and 
one in ten social studies and fine arts teachers do. Thus, much of students’ computer education 
experiences occur outside of academic courses, particularly at the high school level, when students are 
more likely than at other grade levels to be taking computer, business, or vocational courses. At lower 
grade levels, however, when students have less opportunity to take these elective courses, their computer 
experience more likely occurs in academic classes. For example, at the middle school level, 30% of 
students’ experience using computers takes place in English classes. 

Regular use of computers with students is highly dependent on access to computers. TLC data show that 
teachers who assign computer work to students use rooms with many computers in them. However, 
besides computer teachers and business education teachers, most other teachers have relatively few 
computers compared to the number of students in their classroom. In fact, only 14% of English and 13% 
of math teachers have a decent ratio of one computer for every four students. Those who don’t have this 
level of access in the classroom must therefore make use of shared spaces, like computers labs. However, 
access to several computers in a classroom proves to be a more suitable setting for a great deal of school- 
based computer use than does an even greater number in a computer lab, particularly for academic 
secondary teachers. Our data shows that computer-assigning academic secondary teachers who have at 
least one computer in their classroom for every four students are more than 3 times as likely to have 
students use computers on a regular basis than those who don’t have classroom access and use computers 
in labs (62% are frequent users compared to 18% of those who have no computers in their classroom and 
use labs for their students’ computer work). 

Except for elementary teachers, who still make frequent use of game and drill software, skills-practice 
through computers has become much less common than other uses of computers. In particular, word 
processing is used by students of 50% of all teachers in the study (grade 4-12 teachers) and CD-ROM 
reference software is used by 36% of all teachers. As discussed more extensively in Report 1 in this 
series, 1 roughly 30% of all teachers have students use the World Wide Web. Relatively few teachers 
make use of more analytic and project-oriented software, particularly on a frequent basis. For example, 



1 Henry Jay Becker, Internet Use by Teachers: Conditions of Professional Use and Teacher-Directed Student Use. 
Report #1, Teaching, Learning, and Computing: 1998 National Survey. University of California, Irvine. February, 
1 999. http://www.crito.uci.edu/TLC/FINDINGS/intemet-use/startpage.htm 
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only 4% of English teachers have students use presentation software on at least 10 occasions, and only 
5% of science teachers had students use simulation or modeling software that often. As for spreadsheet 
and database programs, only 7% of vocational education teachers had students use that type of software 
10 times. Math teachers, along with foreign language teachers, are among the least likely to be making 
computers a regular part of their instructional practice. They are the only secondary subject category 
where skills-practice-games is the most common type of software used, and even then, only one-quarter 
of math teachers do that. 

The software teachers most often name as their most valuable programs for student use are general office 
applications such as ClarisWorks and Microsoft Works and web browsers such as Netscape. In addition, 
certain individual software titles attract noticeable numbers of teachers in specific fields: Accelerated 
Reader and HyperStudio among elementary and some middle grades teachers, Geometer’s Sketchpad in 
math, and AutoCAD in Vocational Education, to name the most-often mentioned ones. 

We found it was useful to classify teachers according to the pattern of different types of software they had 
students use. Several distinct patterns of use were uncovered at each school level— some emphasizing 
frequent use of a single type of software, others involving diverse types of software. However, the most 
extensive and diverse software use practices taken together involve only a small percentage of teachers, 
on the order of 10 to 1 5% in total, and several of those clusters are dominated by computer and business 
education teachers. However, several other “clusters” do contain disproportionate numbers of English 
teachers as well as secondary teachers of mixed academic subjects (a special category of teachers). 

Just as skill and drill games are no longer the most commonly used software applications, objectives for 
computer use have extended beyond just “learning computer skills” or using computer games for the 
limited purpose of mastering content. In fact, “finding out about ideas and information” was the most 
commonly reported objective followed by students “expressing themselves in writing.” 

Teachers’ objectives for students’ computer use do vary by the subjects they teach. Social studies and 
teachers of mixed academic subjects are more interested in students finding out about ideas than are 
others while English and elementary teachers are more likely to be interested in students expressing 
themselves in writing. In contrast, math, computer, and business teachers reported more traditional 
objectives. They are more likely to select mastering skills and improving computer skills. Of course 
teachers interested in skill-related objectives are more likely to use game software, but, they tend to use 
that type of software almost exclusively while teachers holding other objectives tend to use a greater 
variety of software. For example, those interested in having students find out about ideas and information 
not only have students use CD-ROM reference software, and the World Wide Web, two applications 
naturally associated with information retrieval, but they were also likely to have their students use word 
processing software. 

Aside from in-class computer work, TLC asked teachers how often their students worked on computer 
assignments for that class outside of class time. This survey question proved quite revealing in 
distinguishing between teachers who see computers as tools that enable students to do productive work 
versus teachers who see computers in “skills” terms (either as a means for mastering basic literacy skills 
or as a new set of technology skills). We found that teachers more likely to have students do computer 
work on their own time (e.g. before or after class) were more likely to select four main objectives for 
student computer use: “presenting information to an audience,” “improving their writing,” 
“communicating with other people,” and “finding out about ideas and information.” Those objectives are 
all about building competencies for skill-integrating productive work. The teachers who were less likely 
to report that their students used computers to do classwork outside of class time were more likely select 
as their top objectives reinforcing skills just taught, remediation of skills, and learning to work 
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independently. The fact that their students don’t use computers outside of class is a consequence of how 
those teachers have defined the purpose of computers: isolated, decontextualized “learning.” 

A teacher’s skill in using computers certainly has an impact on how they use computers, and in how they 
see their role to begin with. TLC asked teachers to rate themselves on how well they knew how to 
perform certain tasks ranging from basic ones such as displaying the directory of a disk to more complex 
activities such as developing a multimedia document. Teachers were also asked to self-evaluate their 
experience and expertise on different computer platforms. Although the majority of teachers felt they 
were “very experienced” on at least one platform, only 3% felt that they were “expert” on multiple 
platforms (e.g., Macintosh AND Windows). We found that the greater their platform expertise and the 
greater number of computer-related tasks teachers reported they could do, the more substantially they 
used computers for their own professional purposes. Teacher computer skill level was also associated 
with more frequent assignment of computer work to students, but this relationship was not as strong as 
the one for teachers’ own professional use of computers. We also found that the more computer-skilled 
teachers were, the more likely their primary objective for having students use computers had to do with 
students presenting material, communicating electronically, and analyzing information. Teachers simply 
interested in having students use computers for purposes of remediating skills were those with lower 
levels of computer expertise. 

Finally, we combined information about teacher expertise, teacher professional use, and objectives for 
student computer use most closely associated with higher levels of student use outside of class time to 
identify those clusters of teachers who are strongest on all those dimensions. At the elementary level, we 
identified two clusters of teachers who are strong in these respects (although together involving only 5% 
of all upper-elementary teachers). Both emphasized student production of multimedia and a majority of 
both groups named one program, HyperStudio, as their most valuable software. At the middle grades, two 
clusters also appeared notable (4% of middle grades teachers), and these classes emphasized word 
processing and use of the World Wide Web, along with some use of electronic mail (in one cluster) and 
presentation and multimedia software as well. At the high school level, five clusters of teachers had 
relatively high levels of computer expertise (13% of high school teachers), but only one of those clusters 
(2% of high school teachers) seemed outstanding in terms of having objectives for student computer use 
that translated into high levels of out-of-class involvement in computer work for the class. Those classes, 
primarily English, social studies, and computer classes, used an array of software going beyond word 
processing, Web browsing, and CD-ROM use, to include presentation software (Powerpoint was second- 
only to Netscape as those teachers’ most valued software) and other graphically-oriented programs. 
Though teachers in these clusters constitute only a minority of teachers, due to their exemplary use of 
computers with students, they deserve even closer examination. 
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GUIDE TO DATA TABLES 



A “Summary of Study Methodology” is attached as Appendix B to this report, and provides a more 
complete background to the design of the TLC survey. The following are some additional notes, 
particularly oriented towards interpreting the data tables: 

Although the data tables are based on weighted cases (weights inverse to the probability of selection), raw 
N’s (number of teachers responding) accompany most tables. Those numbers provide a rough sense of 
the sampling reliability of a cell’s mean or a set of row or column percentages without the additional 
complexity of displaying standard deviations and significance levels and/or effect sizes for all of the 
many comparisons that might be made with a table’s statistics. The comparisons are shown largely to 
suggest and explore propositions rather than to test specific hypotheses. Moreover, analyses are bi-variate 
or involve at most three variables; future research that simultaneously incorporates multiple predictor 
variables to test propositions about explanation of variance will include tests of statistical significance as 
appropriate. 

Generally speaking, the sample population for any given table is one of several types: (a) all teachers in 
the probability sample (see Appendix B); (b) all teachers in both the probability and purposive samples; 

(c) teachers (in either (a) or (b)) who assigned computer work to any of their classes; or (d) teachers who 
assigned computer work to a specific class which they selected as the one in which they felt they most 
successfully accomplished their teaching objectives. The latter two groups are both referred to as 
“computer-assigning teachers.” The sample population for each table is described next to the term 
“universe,” under each table. 

A number of tables divide teachers by the subject-matter of the classes that they teach. Middle and high 
school teachers are designated by the subject they teach to more than one-half of their teaching load. 
Teachers who teach two subjects equally or a range of subjects are classified as either “mixed academic 
secondary” or “other applied secondary,” depending on the nature of their courses. Tables that are based 
on a single class— the teacher’s specifically selected class — have similar categories except that instead of 
“mixed academic,” the phrase “misc. academic” is used. Elementary grade teachers (grades 4 through 6 
in K-6 or K-5 schools as well as grades 4 and 5 in schools that go above grade 6) are broken out into only 
two categories: those who teach a single self-contained class (same students, all subjects), and those who 
teach a single subject or some combination of multiple classes and multiple subjects. 
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PART I. TEACHER-DIRECTED STUDENT USE OF COMPUTERS 



BASIC DESCRIPTIVE STATISTICS 

By the 1997-98 school year, almost three-quarters of American teachers (71% among teachers of grades 
4-12) had students use computers during class time at some point during the school year. In some cases, 
teachers used computers with certain classes but not others. However, 60% of all teachers had students 
use computers in the single class that we sampled for further study: the class where they felt most 
satisfied with their teaching — “where you accomplish your teaching goals most often.” 



Teachers of some subjects 2 and school levels are less likely to have students use computers than others. 

In particular, teachers of secondary academic subjects (math, social studies and foreign language, in 
particular) are less likely to have their students use computers than are elementary teachers of self- 
contained classes or teachers of business and vocational subjects. Overall, about one-half of math 
teachers (49%), slightly more social studies teachers (56%), two-thirds (66%) of science teachers, and 
three-fourths (75%) of English teachers reported some use of computers by students during at least one of 
the classes they taught that year (compared to 79% of vocational education teachers, 87% of elementary 
teachers of self-contained classes, and 93% of business education teachers. (See first two data columns in 
Table l.) 3 



TABLE 1: TEACHERS’ COMPUTER USE PRACTICE BY SUBJECT & LEVEL 



Subject and Level Taught 

(Where level not indicated: 
secondary, i.e., middle or 
high school grades) 


% that have 
students use 
computers in 
the selected 
class* 


% that have 
students use 
computers in 
other classes, 
but not that 
class 


% that use 
computers 
only for 
professional 
activities 


% that do 
not use 
computers 
but have in 
the past 


% that 
never used 
computers 
in teaching 
or other 
activities 


Total (N) 


Elementary Self-Contained 


73 


15 


9 


2 


2 


100 (386) 


Elementary Other 


64 


14 


14 


4 


5 


100(160) 


English 


65 


10 


20 


4 


1 


100 (326) 


Science 


60 


6 


30 


3 


1 


100 (312) 


Social Studies 


50 


6 


32 


8 


4 


100 (212) 


Foreign Language 


38 


17 


38 


0 


8 


100 (49) 


Math 


37 


12 


38 


7 


6 


100 (262) 


Mixed Academic Secondary 


72 


15 


11 


1 


1 


100(135) 


Computer 


94 


4 


1 


0 


0 


100(102) 


Business 


82 


11 


0 


4 


3 


100 (79) 


Vocational 


73 


6 


20 


1 


0 


100 (76) 


Fine Arts 


36 


17 


39 


4 


4 


100 (72) 


Other Applied Secondary 


40 


11 


43 


2 


5 


100 (57) 


All Teachers 


60 


11 


23 


4 


3 


100 (2,228) 



Universe: All teachers in probability sample (grades 4-12, not including physical education). 
* Class named by teacher as the one in which teaching goals are most often accomplished. 



2 Defined as the subject-matter of the majority of the classes they taught. If a teacher taught different subjects to 
different classes, they were coded as “mixed academic” or “other applied,” depending on the nature of the subjects 
taught. If they taught all subjects to a single class, they were coded as teaching a “self-contained” class. 

3 In all tables, (N) refers to the actual number of teachers responding in that category. Percentages and means 
however, reflect weights based on the inverse of the probability that each teacher has selected for the sample. Two 
different weights were used, depending on whether the table refers to data from only the national probability sample 
of schools (as in Table 1) or from teachers in both the national probability sample and the two categories of 
purposive samples of schools (“educational reform” and “high-end technology”) that comprised 45% of the total set 
of schools studied. For further information about the sample and data collection methodology, see Appendix B at 
the end of this document. 
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Nearly all teachers, including most of those who do not assign computer work, are computer users 
themselves. For eleven of the thirteen subject-level categories studied (all except secondary math and 
social studies), more than 90% of teachers either had their students use computers or used them for their 
own professional needs. 

Location of Computer Use 

A majority of teachers whose students use computers make use of computers in their own classroom 
(nearly 80% at the elementary level and about 60% in middle and high schools). However, at each school 
level only a minority of computer-assigning teachers uses their classroom as the sole primary location of 
computer use during class time. Nearly 40% of elementary computer-assigning teachers (and 20% of 
secondary teachers) have their students do much of their computer work both in the classroom and in 
another location. In most cases, that other location is a “computer lab,” but sometimes the library or 
media center serves that function too. Moreover, one-fifth of computer-assigning elementary teachers 
and two-fifths of those at secondary levels make the computer lab (or other non-classroom location) the 
primary place where their students do computer work during class time. 

There are major differences between teachers of different subjects in where their students use computers 
during class time. Those differences are discussed below under the topic of “access to classroom 
computers.” 

Frequent Use by Students 

In Table 1, teachers were counted as “computer-assigning teachers” even if they had students use 
computers only rarely or occasionally. However, unless teachers assign computer tasks frequently, 
important consequences are not likely to occur. Table 2 draws attention to those classes 4 where teachers 
reported that the typical student used computers on more than 20 class days during the school year. 

Using that criterion for applying the term “frequent student computer use,” we see that, as of Spring, 

1998, only one-fourth of all 4 th - 12 th grade teachers (27%) gave students a frequent opportunity to use 
computers during class time. Variations across teachers of different subject-level categories are even 
greater than for our measure of “any student computer use.” The left-hand side of Table 2 shows that the 
vast majority of secondary teachers of computer classes (80%) and two-thirds of secondary business 
education teachers (70%) had the students in their selected class use computers on more than 20 
occasions. Also, a substantial fraction of vocational teachers (42%), elementary teachers of self- 
contained classes (43%), and secondary English teachers (24%) had their students use computers 
frequently. At the other extreme, only 11 to 17 percent of secondary math, social studies and science 
teachers frequently assigned computer work, as did fewer than one in ten fine arts teachers. 



4 In Table 2, we focus on computer use in one class taught by each sampled teacher, which we call the ‘selected’ 
class. This is the class where the teacher felt most accomplished in teaching. In this table, the teachers themselves 
are defined not in terms of the subject that they taught most often, but by which subject they taught that particular 
class. 
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TABLE 2: FREQUENT STUDENT COMPUTER USE, BY SUBJECT & LEVEL 



% of teachers giving 
frequent computer 
assignments (students 

Subject and Level Taught used 20+ times) 


Distribution of all frequent computer-assigning teachers 
by subject, by level taught 


Elementary 
grades (4+) 


Middle school 
grades 


High school 
grades 


Total 


Computer 


80 


0 


16 


16 


10 


Business 


70 


0 


4 


19 


8 


Vocational 


42 


0 


3 


13 


5 


Elementary Self-Contained 


43 


78 


0 


0 


28 


Mixed Academic Secondary 


43 


0 


10 


5 


5 


English 


24 


0 


28 


19 


15 


Elementary Other 


26 


22 


0 


0 


8 


Science 


17 


0 


13 


12 


8 


Other Applied Secondary 


13 


0 


3 


3 


2 


Math 


11 


0 


17 


4 


7 


Social Studies 


12 


0 


5 


5 


3 


Fine Arts 


9 


0 


1 


3 


1 


Foreign Language 


0 


0 


0 


2 


1 


All Teachers (N) 


27 


100 (523) 


100 (403) 


100(412) 


100 (1,338) 



Universe for first column: All teachers in probability sample. For N’s for this column, see Table 1 . 

Universe for remaining columns: Probability sample; teachers who assign computer work in any class they teach. 



Rather than asking what percent of teachers use computers frequently with students, it is also helpful to 
examine computer use from a student experience perspective; that is, “In what classes do students get 
their more intensive computer experiences?” The last three columns of Table 2 present the fraction of all 
“frequent use experiences” that occur in classes of different subjects, for elementary, middle, and high 
school levels respectively. The vast majority of frequent use at the elementary level occurs in the self- 
contained classes (78%), but at the secondary levels, the breakdown of use by subject reveals some 
interesting patterns. 

In secondary schools as a whole, frequent student computer use occurs in English classes more often than 
in any other subject — including computer classes. That is because, at any one time, only a modest 
fraction of students are taking computer classes, but nearly every student is taking English. English class 
settings for frequent computer use are particularly common at the middle school level, where the second- 
most common venue, mathematics, occurs less than two-thirds as often (17% vs. 28%). 



At the high school level, frequent computer use occurs as often in business education classes as in English 
(each had 19% of all frequent use experiences), with computer classes third (16%). Overall, a majority 
of high schoolers’ frequent computer experiences occur outside of the academic subjects. At the high 
school level, as students move closer toward the working world, they are more likely to take specialized 
classes that teach the application of computers to adult-related tasks. 



ACCESS TO CLASSROOM COMPUTERS 

Although subject-matter responsibilities clearly affect teachers’ opinions of the relevance of computers to 
their instructional agenda, frequent use of computers is much more likely when teachers have convenient 
access to a substantial number of them and when that access is convenient. Moreover, the effects of 
access to computers and subject-matter responsibilities on frequency of use are difficult to disentangle 
because access and subject-matter are related as well. That is, teachers of some subjects are much more 
likely to have many computers available in their own classroom than are teachers of other subjects. 
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Computer-Student Ratios in Classrooms 



In particular, more than 80% of secondary teachers of computer education classes, two-thirds (67%) of 
business education teachers and 23% of vocational education teachers had a ratio of computers-to- 
students in their classroom of at least l-to-4; that is, if they had 24 students, they had at least 6 computers. 
In comparison, that density of classroom computer access prevailed for only one in ten academic 
secondary teachers and only 5% of elementary teachers. Only 7% of science teachers had a 1:4 ratio of 
computers to students in their classroom, only 2% of the social studies teachers did, and none of the 30 
foreign language teachers studied for the analysis in T able 3 had that many computers in their classroom. 
In fact, among the secondary academic subjects, for only English and science did a majority of teachers 
have any computers in their classroom. At the elementary level, a small number of computers, typically 
one or two, were present in the classrooms of most teachers, whether teachers of self-contained classes or 
subject specialists. 



TABLE 3: CLASSROOM COMPUTER-STUDENT RATIO BY SUBJECT & LEVEL 



Subject and Level Taught 




Classroom Computer-to-Student Ratio 






% with at least 1 
per 4 students 


% with under 
1 to 4 


% with no 
computers 


Total 


(N) 


Computer 


82 


3 


15 


100 


(50) 


Business 


67 


7 


27 


100 


(31) 


Vocational 


23 


54 


23 


100 


(43) 


Mixed Academic Secondary 


22 


24 


53 


100 


(40) 


English 


14 


41 


46 


100 


(167) 


Math 


13 


16 


72 


100 


(149) 


Other Applied Secondary 


12 


19 


69 


100 


(32) 


Elementary Other 


11 


59 


30 


100 


(79) 


Science 


7 


47 


46 


100 


(157) 


Fine Arts 


6 


22 


72 


100 


(38) 


Elementary Self-Contained 


3 


68 


30 


100 


(192) 


Social Studies 


2 


31 


67 


100 


(93) 


Foreign Language 


0 


16 


84 


100 


(30) 


All Teachers 


13 


39 


49 


100 


(1,101) 



Universe-. Probability sample; questionnaire versions 1 and 2. 



Number of Classroom Computers Needed For Frequent Use 

Not surprisingly, for every subject-level combination examined, the more computers present in the 
classroom, the more likely that a teacher will have students use them frequently. This holds true even 
among just the computer-assigning teachers, and it also holds true even when including classes that use 
computer labs or media centers as well — the more computers in the classroom, the greater the level of 
student use. For elementary teachers and for secondary English teachers, even small numbers of 
computers in their own classroom lead half of them to use computers regularly with students. For most 
other subjects, there has to be a substantial number of computers present (in our analysis, a 1 :4 ratio of 
computers to students) for a majority of computer-assigning teachers to make computer activities a 
regular and frequent component of their classroom practice. But when that happens, a majority of 
secondary social studies, science, and math computer-assigning teachers become frequent computer- 
assigning teachers. 
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Table 4 presents these findings. 5 For example, among science and social studies teachers who do assign 
computer work at least sometimes, only 9% assign work frequently (i.e., more than 20 times during the 
year) if they have no computers at all in their classroom; 18% assign frequent computer work if they have 
some computers in their classroom but fewer than one for every four students. However, among those 
secondary science and social studies teachers with at least 1 computer per 4 students, a majority of them 
assigned computer work frequently (53% of the 50 teachers studied, as shown in the second row of Table 
4). Differences as dramatic are shown in Table 4 for mathematics teachers and similar differences, 
though less dramatic, apply to English teachers and to teachers in applied secondary subjects. 

In contrast, among elementary teachers, although having some computers in the classroom makes 
frequent computer use more likely, having a 1 :4 ratio of computers-to-students in the classroom does not 
appear to be as necessary a condition of frequent use. 6 Perhaps this is because in most elementary classes, 
teachers see their students for much longer periods of time. As a result, they can use that extended time to 
orchestrate computer use among many students, even when they have only a handful of computers 
present. Another reason may be that given the ways that most elementary level teachers currently use 
computers (see Part II of this report) the most significant computer use may occur in computer labs away 
from the classroom, so the number present in the classroom may not make so much of a difference in 
frequency of use. 

TABLE 4: PERCENT OF COMPUTER-ASSIGNING TEACHERS WHOSE STUDENTS USE COMPUTERS 



FREQUENTLY, BY CLASSROOM COMPUTER-STUDENT RATIO, BY SUBJECT & LEVEL 







CLASSROOM COMPUTER-TO-STUDENT RATIO 






At least 1 per 4 
students 


Under 1 to 4 


No computers 


Total 


Subject and Level 
Taught 


% freq. 
user 


(N) 


% freq. 
user 


(N) 


% freq. 
user 


(N) 


% freq. 
user 


(N) 


English 


82 


(31) 


51 


(135) 


16 


(57) 


48 


(223) 


Social Studies-Science 


53 


(50) 


18 


(211) 


9 


(75) 


21 


(336) 


Math 


89 


(29) 


14 


(73) 


7 


(57) 


23 


(159) 


Comp-Bus-Voc 


87 


(115) 


40 


(34) 


66 


(29) 


74 


(178) 


All Other Secondary 


71 


(33) 


31 


(72) 


17 


(56) 


32 


(161) 


Elementary 


67 


(61) 


55 


(332) 


34 


(81) 


53 


(474) 


All computer-assigning 
teachers 


77 


(319) 


37 


(857) 


21 


(355) 


41 


(1,531) 



Universe: Probability and purposive samples; questionnaire versions 1 & 2; teachers who assign computer work in 
any class they teach. 

Computer Access in Labs and Media Centers versus Classrooms 

Teachers without a sufficient number of computers in their classroom generally have access to shared 
school or department facilities — specialized computer laboratories or more general resource areas such as 
a library or media center. Typically, computer labs and libraries accommodate many more students at one 
time than computer-present classrooms do. (The typical lab has 21 computers; the typical classroom with 
any computers at all has only 2 of them.) Thus, teachers with only one or two classroom computers may 
have their students use computers in a lab instead of using the limited number in the classroom. Indeed, 
most teachers who give computer-based assignments do make some use of a computer lab or media 
center, and 46% of teachers who have at least one computer in their classroom report using shared 



5 In Table 4, subject categories were collapsed and teachers from the purposive samples were included in order that 
each cell in the table was based on at least 30 (actually 29) cases. 

6 The difference in the percentage of frequent users among computer-assigning teachers is only 12 percentage points 
between elementary teachers with at least one computer in their classroom, but fewer than one-per-four students 
(55%); and elementary teachers with a better computer- student ratio (67%). 
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facilities as much as their classroom computers anyway. Even among teachers who have their students 
use computers only sometimes (i.e., not frequently), three-fourths of them do so in a room where there is 
at least one computer for every four students (most often a computer lab or media center). This seems to 
be the case across most subjects. 

In sum, most teachers who use computers with their students, particularly at the secondary levels, use 
them in some room where there are a substantial number of computers present. If they don’t have a large 
number in their classroom, they will use a computer lab (but they will use computers less often than if 
they had them in their classroom). If they don’t have enough computers in any location, they just won’t 
have students use them at all. 



Which Promotes More Frequent Use: High Computer Density in Labs or Convenience of 
Classroom Location? 

How many computers in a classroom provide sufficient convenience and independence for teachers that 
those advantages outweigh the value of the larger number of computers in a shared computer lab? Under 
which condition is frequent computer use more likely to take place — where there are many computers 
available in a lab or where there are a reasonable number in a classroom? Table 5 provides some 
interesting contrasts. It shows that for secondary computer-assigning teachers in particular, both for 
teachers of academic subjects and other subjects that don *t require computer use, a higher proportion of 
teachers with five or more computers in their room give frequent computer assignments than those whose 
students use computer labs with 1 5 or more computers in them — three times as many computers. 



TABLE 5: PERCENT OF COMPUTER-ASSIGNING TEACHERS WHO ASSIGN COMPUTER WORK 
FREQUENTLY, BY SUBJECT & LEVEL, BY NUMBER OF COMPUTERS IN CLASSROOM AND LAB 





Number of computers in classroom and lab (or other outside location) 


Subject and Level Taught 


None in 
classroom; 
15+ in lab 


1-4 in classroom; 
15+ in lab 


5 or more in 
classroom 
(usually 5-8)** 


All other (0-4 in 
class; under 15 
outside if available) 


Elementary 


* 


61% (200) 


75% (99) 


47% (123) 


Academic Secondary 


18% (82) 


32% (342) 


62% (164) 


22% (132) 


Computer and Business 


* 


* 


88% (99) 


* 


Other including Fine Arts and 
Vocational 


* 


32% (36) 


64% (44) 


30% (58) 



Universe: Probability and purposive samples; questionnaire versions 1 & 2; teachers who used computers with their selected class. 
* Fewer than 20 cases 



Includes both teachers who use labs and those who don’t 



Thus, secondary teachers with just five or six computers in their classroom are much more likely to use 
computers on a regular basis than are teachers of the same subjects who make use of computer labs with 
substantially more computers in them but who have few, if any, computers in their own room. This may 
seem counter-intuitive since being in a lab with three times as many computers as these classrooms would 
seem to give individual students more opportunities to use computers. However, it seems that the 
computer’s value in most secondary classes is not for concentrated whole-class use on a scheduled basis, 
but as a resource available for particular groups of students when needed to find, analyze, or communicate 
information. 

This analysis does not take into account the economies that centralized placement of computers involve. 

In other words, if all of a school’s two dozen academic subject-matter teachers had five computers in their 
classrooms instead of sharing 30 computers in a computer lab, four times as many computers in total 
would be required. Instead, what we are examining is the relative likelihood that students will receive a 
substantial computer experience during instructional time. If centralized placement of computers does not 
result in students getting a substantial experience with using computers to pursue academic goals, such 
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aggregation may not be efficient. We found that particularly in secondary schools with their short- 
duration class periods, students are much more likely to have a frequent computer experience when it 
occurs primarily in the teacher’s own classroom in which a 1 :4 ratio of computers to students prevails. 



COMPUTER PLATFORMS USED BY STUDENTS 

During most the 1990’s, American schools followed the pattern of American businesses and families of 
moving more of students’ computer work onto computers running the Windows operating system. This 
pattern was not uniform, however, and certain types of teachers have their students use computers with 
the Apple Macintosh operating system. Although the two operating systems have strong similarities, they 
do differ in the number of discrete instructional products available, in the learning time required to 
become expert in their use, and in other ways. 

Table 6 shows the primary computer platform employed by the computer-assigning teachers in the study. 
Windows’ dominance is clearest among secondary computer education teachers, business education 
teachers, and vocational education teachers — the groups that are most likely to assign computer work to 
students frequently and who have access to higher ratios of computers to students. Macintosh computers 
are used by almost three-quarters of fine arts teachers, and that platform also dominates the arrangements 
where students of “miscellaneous-subjects” academic teachers use computers in secondary schools. 
Among elementary school teachers, those who teach specialized programs, rather than a self-contained 
class, are more likely than are other elementary computer-assigning teachers to have their students use 
Macintosh computers. 

TABLE 6: PERCENT OF COMPUTER-ASSIGNING TEACHERS WHOSE STUDENTS USE EACH COMPUTER 
OPERATING SYSTEM PLATFORM IN THE SCHOOL ROOM WHERE THEY USE COMPUTERS 



Percent Whose Students Use... 





Macintosh 


Windows 


Apple II 


Mixed* 


Total 


(N) 


Elementary self-contained 


35 


23 


8 


34 


100 


(311) 


Elementary other 


59 


32 


2 


8 


100 


(98) 


English 


46 


41 


1 


12 


100 


(180) 


Science 


34 


54 


0 


12 


100 


(199) 


Math 


30 


48 


4 


19 


100 


(113) 


Social Studies 


21 


64 


5 


10 


100 


(88) 


Foreign Language 


56 


44 


0 


0 


100 


(13) 


Miscellaneous Academic Sec. 


45 


36 


3 


16 


100 


(51) 


Computers 


12 


76 


3 


9 


100 


(80) 


Business 


8 


75 


8 


8 


100 


(34) 


Vocational 


17 


79 


0 


4 


100 


(40) 


Fine Arts 


70 


20 


0 


10 


100 


(27) 


Other Applied Secondary 


7 


93 


0 


0 


100 


(27) 


Elementary 


42 


25 


6 


26 


100 


(408) 


Middle School 


42 


49 


2 


8 


100 


(447) 


High School 


23 


60 


2 


15 


100 


(406) 


All computer-assigning teachers 


35 


45 


3 


16 


100 


(1,261) 



Universe: Probability sample; questionnaire versions 1 and 2; teachers who used computers with students in their selected class. 
*The category “mixed" refers to situations where teachers selected more than one platform as primary in one location or selected 
two locations with different primary platforms as equally common places where their students used computers for their selected 
class. 
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PART II. EXTENT AND VARIETY OF SOFTWARE USED AND TEACHERS’ OBJECTIVES 
FOR USE 



TYPES OF SOFTWARE USED 

Studies of instructional uses of school computers conducted in the 1980’s and early in the 1990’s found 
that the primary uses of computer technology in schools involved students practicing basic math and 
language arts skills and becoming “computer literate” (e.g., learning how to use different types of 
software). Today, although a large fraction of students’ use of computers still occurs in special computer 
classes and pull-out programs, we are seeing larger numbers of teachers going beyond simple skills 
practice or basic computer literacy and having their students use computers to do productive work — for 
example, searching for information and producing written and visual products that reflect their cognitive 
and creative effort. 

Of all of the various types of software available on school computers, word processing software is by far 
the most commonly used. Not only are English teachers, business education teachers and computer 
teachers more likely to have their students do word processing than any other computer activity, but so 
are science, social studies, vocational education, and elementary teachers. (See Table 7, where 
percentages of teachers who use “word proc.” are shown in the first data column.) Altogether, 50% of all 
4 lh through 1 2 th grade teachers have students use word processing software at least occasionally during 
class time. 

Among elementary classes, games for practicing basic math and language arts skills are still common 
(second only to word processing). However in secondary schools, games are used much less frequently. 
In middle schools, drills and games are used by fewer teachers’ students than are CD-ROM reference 
software or Web browsers. In high schools, drill and game software is used by fewer teachers’ students 
than graphics software, spreadsheets, simulation and exploratory software, computer-aided presentations 
software (e.g., PowerPoint), CD-ROMs or web browsers. 



Mathematics teachers, however, appear to be an exception to this trend of using “tool-oriented” computer 
applications in secondary schools (except perhaps for their use of graphing calculators, which was not 
part of this survey of computer use). More math teachers use skills-practice games than any other type of 
computer software. 7 Table 7 shows the percentage of teachers, by subject, who reported having their 
students use each of ten different types of software on at least three occasions during the year. 



7 Note that “graphing software” was not a category used in the survey. However, graphing programs were 
mentioned by relatively few math teachers in an open-ended question about the specific software they found to be 
most valuable with their students. 
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TABLE 7: PERCENT OF TEACHERS REPORTING STUDENT USE* OF SOFTWARE DURING CLASS, 
BY TYPE OF SOFTWARE AND SUBJECT & LEVEL TAUGHT 
Word Skill Simulations/ Spread- 

Subject and Word Wide practice Exploratory sheets/ Present- Multi- 

Level Taught** Proc. CD-ROM Web games Environments Graphics Database ation media E-mail 



Elementary 

Self-contained 

Elementary 

Other 

English 

Science 

Math 

Social Studies 
Foreign 
Language 
Mixed 

Academic Sec. 
Computers 
Business 
Vocational 
Fine Arts 

Other Applied 
Secondary 
Elementary 
Middle School 
High School 
AH teachers 
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21 


16 
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Universe: All teachers in probability sample. For N's, see Table 1. 

*“Use” defined as students in any of the teacher’s classes having used that type of software on 3 or more occasions. 
**“Subject” defined as the subject occupying a majority of the teacher’s workload. 

0 40%+ 

30-39% 

20-29% 



As Table 7 shows, besides word processing software for composing and editing text, two other types of 
software are in widespread use — CD-ROM reference software and World Wide Web browsing software. 
Both of these enable students to gather information for research or simply to explore. In elementary 
school teachers’ practices, the more controlled information bases on CD-ROMs are used much more often 
than the more wide-open information repositories on the Internet. However, in high schools the World 
Wide Web is used at least as often as CD-ROMs, and the Web is the information resource of choice 
particularly in computer-assigning foreign language classes, fine arts classes, computer classes, and 
business education classes. 



Use of analytic software — such as spreadsheets, simulations and exploratory environments — and product - 
oriented software — such as presentation software, graphics programs, and multimedia authoring 
environments — are used by fewer academic subject-matter teachers than use word processing or 
information retrieval software. However, computer and business education teachers are more likely to use 
most types of analytic and product-oriented software than they are to use information retrieval 
technologies like CD-ROMs and the World Wide Web. For example, two-thirds of computer teachers and 
business education teachers have students use spreadsheets while only about one-fourth to one-third have 
students use CD-ROMs. In contrast, only 19% of science teachers’ students use spreadsheets, but nearly 
twice that number have students use CD-ROMs. More than one-third of computer and business education 
teachers have their students use presentation software, but that is done by only about 1 0% of teachers in 
the academic subjects. 
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Overall, the broadest use of different types of software occurs among computer and business education 
teachers, and the next broadest use is among secondary vocational education teachers, elementary 
teachers, and a group we call “secondary teachers of mixed or other academic subjects.” Those teachers 
are much more likely to have students use a variety of software — or any one type of software — than are 
more traditional “single subject” secondary teachers. That pattern is even clearer in Table 8, which shows 
the percentage of each group of teachers whose students used each type of software on at least 1 0 
occasions during the school year (actually, over the 8 months, on average, between the start of the school 
year and the completion of the survey). 

TABLE 8: PERCENT OF TEACHERS REPORTING FREQUENT STUDENT USE (USE IN AT LEAST 10 



LESSONS), BY TYPE OF SOFTWARE AND SUBJECT & LEVEL TAUGHT 
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14 
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5 
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Universe: All teachers in probability sample. 


For N's, see Table 1. 












“Frequent Use” defined as students in any of the teacher’s classes having used that type of software on 10 or more occasions. 



“Subject” defined as in Table 7. 

S 40%+ 

30-39% 

20-29% 

Table 8 shows that there are relatively few examples where a given type of software is being used 
frequently by at least of one-third teachers of any one subject. Only 1 1 times (out of 130 possible cells in 
the first panel of Table 8) do we see frequent use by at least one-third of all teachers with their classes. 
Word processing accounted for nearly half of those (6), led, not surprisingly, by computer teachers and 
business education teachers, three-fourths of which had students use word processing on at least ten 
occasions. Computer and business education teachers accounted for 3 more examples, involving Web use 
and spreadsheets. The final two examples were elementary self-contained class teachers’ use of skill 
practice games and mixed academic secondary teachers’ use of CD-ROMs. The rest of the combinations 
of computer use by subject (1 19 of them) involved only a small percentage of teachers. For example, 
among English teachers only 4% had students use presentation software on at least 10 occasions. Among 
science teachers, only 5% had students use simulation or modeling software that often. Among 
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vocational teachers, only 7% had students make frequent use of spreadsheets or database software. And 
only 4% of math teachers had students use word processing 10 times. Outside of business and computer 
teachers, outside of word processing, CD-ROM use, and World Wide Web use, and outside of skill 
practice games in elementary school, there were almost no examples of a type of software being used 
frequently by more than 20% of any one category of teacher. 

In summary, it appears that most types of software have their widest diffusion in applied and elective 
areas of the secondary school curriculum where teachers are freer to adopt technology-based approaches 
to instruction. Except for word processing, CD-ROM software, and the World Wide Web, relatively few 
college preparatory academic teachers (who are perhaps constrained by their notion of college admission 
standards) even experiment with simulation software, graphics software, presentation software, 
spreadsheets, or databases. 

Teachers in those subjects not only have fewer classroom computers, but they may be more constrained 
by expectations for subject-matter coverage against implementing teaching approaches in which computer 
activities are tools for student projects. As a result, one would not expect to find major outcomes of 
student computer use in schools by examining high school students’ achievement on academic tests of 
mathematics skill or science or social studies knowledge. It would be more appropriate to attend to the 
competencies likely to be affected by the ways computers are used — primarily, given the broad use of 
word processing, in terms of writing competence, and in a range of applied secondary courses where 
teachers prepare students to be productive users of occupationally relevant technology tools and 
resources. 



SOFTWARE THAT TEACHERS JUDGE AS MOST VALUABLE FOR STUDENTS 

Separately from asking teachers about how often they had students use different types of software, we 
also asked teachers to name several of the “best” or “most valuable” software programs that students in 
their selected class had used (including Internet access software). 8 Programs named as “best” or “most 
valuable” by 5% or more of all computer-assigning teachers of a given subject are shown in Table 9. 

ClarisWorks (now AppleWorks), the integrated office application, is clearly the program most widely 
viewed by teachers as most valuable for students. Twenty percent of both elementary and middle school 
teachers who gave students computer work found it to be one of the two or three best programs for 
students, as did 12% of high school teachers who assigned computer work. In every subject category 
except business education, at least 10% of computer-assigning teachers judged it that way. At the 
secondary level, in those subjects where teachers are least likely to frequently assign computer work (i.e., 
academic subject teachers and teachers of fine arts) it is named by at least 15% of computer-assigning 
teachers. Interestingly, in secondary subjects where teachers are most likely to assign computer work to 
students on a frequent basis (i.e., computer and business classes), teachers are less likely to name 
ClarisWorks as one of their most valuable programs. ClarisWorks, thus, appears to serve as an easy-entry 
general-purpose software tool that meets the needs of occasional computer-assigning teachers. When 
they become more expert and more specialized in their needs, they move on to other programs for 
fulfilling these basic office functions. 



8 The question about “best programs used by students” was asked of 50% of the survey sample. The question about 
the “most valuable” software was asked of the other 50%. The latter question, though, was asked differently — it 
incorporated both teacher use and student use and inquired separately about each of the past five years. The analysis 
in this section incorporates answers from both questions, except that for the second group, only reports about the 
past two years are included and only when the software appeared to be used by students rather than the teacher 
herself. 
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TABLE 9: SPECIFIC SOFTWARE REPORTED AS “BEST* OR “MOST VALUABLE' FOR STUDENTS BY 



COMPUTER-ASSIGNING TEACHERS, BY SUBJECT & LEVEL OF TEACHER 





Percent of AN Computer-Assigning Teachers (naming at least one program as “best’)* 




20%+ 


15-19% 


10-14% 


5-9% 


Elementary 

Self-contained 


ClarisWorks 




HyperStudio 


Accelerated Reader**, Encarta, 
Groliers, M. Word, Netscape, Oregon 
Trail, Writing-Pub. Center 


Elementary 

Other 


ClarisWorks 


Accelerated 

Reader 


HyperStudio 


Groliers, M. Works, Netscape, 
Writing-Pub. Center 


English 

Science 




ClarisWorks, 
M. Works 
ClarisWorks, 
Netscape 


M. Word, Netscape 


Accelerated Reader, Powerpoint 

HyperStudio, M. Office, M.Word, 
M.Works 


Math 


Geometer’s 

Sketchpad 


ClarisWorks 




Excel, Math Blaster, M.Word, 
Netscape 


Social Studies 




ClarisWorks, 

Netscape 


HyperStudio 


Encarta, Groliers, I.E., M.Word, 
M.Works, Powerpoint 


Foreign 

Language 


ClarisWorks, 

M.Word 


M. Publisher 


Netscape 


M.Works, Powerpoint 


Misc. Academic 
Secondary 


ClarisWorks 




En carta, M.Word, 
Netscape 


Groliers, M. Office 


Computers 




M. Office, Netscape 


ClarisWorks, 
M.Word, M. Works, 
Word Perfect 


Excel, HyperStudio, Powerpoint 


Business 


M. Works, 
Word Perfect 


M. Office 


M.Word 


ClarisWorks, Excel, Netscape 


Vocational 


AutoCAD 


Netscape 


ClarisWorks, 
Word Perfect 


M. Office, M. Works 


Fine Arts 


ClarisWorks 


Photoshop 


Netscape 


HyperStudio, M.Word, M.Works, 
PageMaker 


Other 

Applied 

Secondary 


ClarisWorks 


M.Word, M. Works, 

Netscape, 

PowerPoint 




HyperStudio, M. Office, Word Perfect 


Elementary 


ClarisWorks 




HyperStudio 


Accelerated Reader, M Word, 
Netscape, Encarta, Groliers, M.Works, 
Oregon Trail 


Middle School 
High School 


ClarisWorks 




Netscape 

Netscape, M.Works 
ClarisWorks, MWord 


M.Works, M.Word, HyperStudio 
M. Office, Powerpoint, Word Perfect 


All comp. -assigning 
teachers 


ClarisWorks 


Netscape 


M.Word, M.Works, HyperStudio, 
M. Office 



Probability and purposive samples; teachers who assigned computer work to selected class and who named at least one program. 
’"One-half of teachers responded to a question about the “best computer programs students in this class have used.” The other one- 
half responded to a question about their most valuable software in each of the past five years. Data from the two most recent years 
were taken from this latter group, and only if the software did not seem to be named primarily because of its value for the teacher’s 
own professional use. 

** Software in bold are applications other than office software, Internet access software, or CD-ROM encyclopedias. They are 
primarily subject-specific applications or authoring tools. 

Among middle and high school teachers, three other programs besides ClarisWorks were named by at 
least 10% of computer-assigning teachers as among their “best” for student work. One was another 
integrated office application (Microsoft Works), one was a word processor (Microsoft Word), and the 
third was the dominant Web browser during 1998, Netscape. 

However, two very different kinds of programs found adherents among a substantial percentage of 
elementary computer-assigning teachers. The multimedia authoring program, HyperStudio, was named as 
“best” by 11% of computer-assigning elementary teachers (and by 10% of secondary social studies 
teachers as well). The tradebook-oriented computer-based testing program, Accelerated Reader, was 
named by 9% of computer-assigning elementary teachers and by 6% of secondary English teachers as 
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well. Neither of these programs fit into the office application-web-browser-generic tool category of the 
other popular programs. HyperStudio is used for enabling students to produce media-integrated products, 
while Accelerated Reader has become a highly popular system for increasing student effort in reading. 

(In Table 9, all “specialized” software — that is, other than the most common office applications or Web 
browser software — is shown in bold type.) 

In a few secondary school subjects, one or two specialized software titles have become popular with a 
substantial fraction of computer-assigning teachers. In mathematics, the inductively-oriented program, 
Geometer’s Sketchpad, was mentioned by more than one-fifth (21%) of all math teachers who reported a 
“most valuable” software title for use with their students. Similarly, the adult-level automated drafting 
program, AutoCAD, was reported to be their most valuable software by nearly one-fourth (24%) of all 
vocational education teachers who used computers with their classes. 

In vocational education classes, AutoCAD plays a similar role that adult-level office software (e.g., 
Microsoft Office, Word Perfect, etc.) does in business education classes — as an occupational tool for 
which skill mastery is an explicit goal. However, the high percentage of mathematics teachers who 
reported Geometer’s Sketchpad to be among their best software was unexpected. Most academic subject 
areas have many specialized software titles, causing utilization to be split among many different 
programs. Moreover, most computer-assigning mathematics teachers use very traditional skill-practice 
software, and Geometer’s Sketchpad is oriented very differently, towards inductive reasoning and 
exploration of hypotheses. (In comparison, the spreadsheet program Excel was selected by only 8% of 
computer-assigning math teachers.) Finally, the Sketchpad program has its principal applicability in only 
one area of mathematics rather than being used across the full mathematics curriculum. 

Besides Sketchpad and AutoCAD, the only non-office, non-web-browser programs to be selected by 
more than 10% of computer- assigning teachers in any given subject were PhotoShop, the adult-level 
image-editing program, chosen by 18% of computer-assigning fine arts teachers, and Microsoft Publisher, 
a graphics-oriented word processing program, named by 14% of the small number of computer-assigning 
foreign language teachers. 

The only other software (besides other word processing and office oriented titles) to appear in Table 9’s 
list of software selected by at least 5% of computer-assigning teachers of particular subjects were two 
CD-ROM-based encyclopedias (Encarta and Groliers), the game-like social studies simulation Oregon 
Trail, and “math blaster” type math drills. Recall, though, that Table 9 does not show all of the software 
that teachers use with students, but only those titles named by teachers as “best” or “most valuable” for 
use with students. 



PATTERNS OF SOFTWARE USE 

Some teachers have their students use only one or two types of software, while other teachers integrate a 
variety of types of software into their students’ learning. For example, many teachers have their students 
only use word processing or only skill-practice games and drills and don’t have them use other computer 
applications except occasionally. At the other extreme, teachers whose students frequently use multimedia 
authoring or presentation software or e-mail typically have their students use many other types of 
software as well. Specifically, one-half (51%) of teachers whose students frequently use multimedia 
authoring software also at least occasionally have students play computer games for practicing skills, but 
only 17% of teachers whose students frequently use computer-based skill games also use multimedia 
software on occasion. The same pattern exists for teachers who used e-mail and presentation 
software — that is, a much higher proportion of them also reported using games but the reverse was not 
true. 
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We can see three reasons for the difference in the breadth of computer-based teaching between teachers 
whose students use word-processing or skill-games and those who have students use presentation, e-mail, 
and multimedia software. First, these two groups of teachers may have different teaching responsibilities. 
Teachers of computer classes would be likely to have students use a greater variety of software than 
would history teachers, for example. Second, there is an order of difficulty involved in the use of 
different types of software. In order for their students to use presentation software or multimedia 
authoring software, teachers must have greater facility with having students do computer-based projects, 
and they may need more general expertise in the use of computers as well. Third, teachers whose 
students do e-mail and multimedia projects may have different objectives for computer use and different 
teaching philosophies than those who assign computer-based drills or word processing. For example, 
they may see students using computers to learn through making products or through communicating ideas 
to others while skill-game-using teachers and even many word-processing-assigning teachers may see 
computers as valuable for students to simply “do school work.” In this section of this report, we examine 
the patterns of software use among different groups of teachers, and how their pattern of use relates to 
their teaching responsibilities, computer expertise, and their objectives for computer use. 

A Typology of Teachers’ Software Use 

“Cluster Analysis” is an iterative process of sorting people’s responses to survey questions into a set of 
categories so that people with similar patterns of responses are grouped into the same category. In this 
case, the survey responses are each teacher’s report of the frequency that they had their students use each 
of 1 0 types of software. Because the age of their students so clearly affects the types of software that 
teachers use, the sorting was done separately for elementary, middle, and high school teachers. Only 
teachers who reported some use of software by their students during class were included in the analysis. 
For each level of teaching, we specified that the clustering procedure 9 produce 10 different groups defined 
according to the similarity and distinctions in their reports of how frequently they had students use 
different types of software. 

For all three levels, the largest number of computer-assigning teachers were part of a cluster we would 
call “limited users.” These are teachers who do have students use computers, but no type of software is 
used more than occasionally (among the 1 0 software types listed in the questionnaire). These limited 
users constitute nearly 30% of all teachers. (See Table 10.) When added to the 30% of teachers who do 



9 K-Means clustering (or “Quick Cluster” in SPSS). 
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